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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Tetsu KACHI, et al. GAU: 
SERIAL NO: NEW APPLICATION EXAMINER: 
FILED: HEREWITH 

FOR: NITRIDE SEMICONDUCTOR LIGHT EMITTING DIODE 



REQUEST FOR PRIORITY 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 



SIR: 

□ Full benefit of the filing date of U.S. Application Serial Number , filed , is claimed pursuant to the 
provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date(s) of U.S. Provisional Application(s) is claimed pursuant to the provisions of 35 U.S.C. 
§1 19(e): Application No. Date Filed 

B Applicants claim any right to priority from any earlier filed applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 2002-214322 July 23, 2002 

n 

Certified copies of the corresponding Convention Application(s) 
B are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

□ were filed in prior application Serial No. filed 

□ were submitted to the International Bureau in PCT Application Number 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17. 1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 

□ (B) Application Serial No.(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

Respectfully Submitted, 

OBLON, SPIV AK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 
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Marvin J. Spivak 
Registration No. 24,913 

C. In/in McClelland 



Fax. (703) 413-2220 Registration Number 21 ,1 24 

(OSMMN 05/03) 
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mm&] wmm 

tt»#&ffl»3*lS3fc©akR*' n :?SttjgfcS»*©ia©1fi*©¥^©JB«fa|5v 
[ft 3 ] IWaffiW^ J:K1^«.S tifeO^ffl U > X£ $ 6> fc^fA r 

¥®a u £ i: * c-, -#©«a*HB# ©aaicatH* tix ^ s ztzftWit? 

[n^5] ^mutfctziz, -^©aao^fia^aia^'uv^fcsrw 
at-r-50f^4icia«©s{b^««c»3fe^o 

^^i*itc^^s?S'a«sisaLT^©aaicMs#^a)»^^&y» 
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i/>7)iT'&v, mm.xm^mmitx^. %mx&z> 0 j:ot, mm&<D%mm 

#fCj£^&, ~j v V %V T 4 A (POF : Plastic Optical Fiber, 

TiBE TpoFj £V^) $:Mv^fcM!^EIi(D) , 6^iff^?t)tloofe^o POFli 

^tCjt^T (1) $ffiV2bV. (2) &$g#^T*&-5^ 

[0 0 0 6] 

^Sfeto, JiiBLfcJ^fc&ffltttfffiv*. P O F tcftS^tiSft? r -Y A 

tcAtf*ct**#tt, )t7r>f noiM*5jfe7r>f a©AW«©«H (po 

#>r K^©mtjft£ft77^AXAtJLj;e> fc-rst, $&3fc#>ra-- k# 

K^.e>©ffii5f3fe%3t7T>r^K:'AJH , -TS&V^ftI^**<^oTL*el. 
[0 0 0 7] 

^©sft^'^^^-f^-K^mawjitt, ±iBbfcigi2 3 0<fc 

e>ic&otv^ 0 02 4 (C, EI2 a©«#R&£#ofl!3fe0»3fc#>f K©28 

3 ffiE#2 0 03-3027972 
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H2 4ic^-tJ;e){c, nmx 3 8©e>*>*fr»m*ii 2 8 t<D^.mt> v i&^m^oy^ 

[0 0 0 8] 

j-v. 

[0 0 0 9] 
[0010], 
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[0 0 1 1 ] 

Ltz.%t^mz^^xm^o 0 m&mo-iiftmft^mfenftMftx® 
&>iz&$iLt~%iz, m'\im<Dmi:om^^m&(D^Mnxm^^^ML, rmwl 

[0 0 12] 

tot, rtf^ftimc PO Ff0^77^f A*<£>A*H%tf>t&Hf*HCA 

[0013] 

Z\ZX% ±I2L£ r^jf^frfr^lftte (k X/2 +1/4) /nCD&gj (C 
■tt, fSttJB*N>#*> (ki/2 + A/4) / / n©±^Jl 0%J^p«iI©^fi^#*tl 

[0014] 

. 5 ffi$E#2 0 0 3 - 3 0 2 7 9 7 2 



#2 0 0 2-2 143 2 2 



[0 0 15] 
[0 0 16] 

mt, -MonmitffiTL, -*ffl«i*eirnK:'tifiit5ffittifeftftbTii!i* 

[0017] 

- KT*£DT^fc£e>&*g^SMl 3 8 (?SttJf) 

> fl!3fe<&$M&*>f*- KT?£'CT^feJ:3fc,- jfc3fe»£##m*T 

»; ^ sit^fts. 

[0 0 18] 

^5) 0 
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[0019] 

&®y z& y/hs <«i^.srt^"ets. rcfc*, #§ft#v K^e>©ffijw 

ft & ffi £ 46 ffl ft t c A f* * -5 i I £ £ £ y ft ± $ it £ d i: T* § « 
[0 0 2 0] 

[0 0 2 1] 

fl6^(Z)m@ttf OR^©-*©*«"S:ISlHtffcfc ! fcK:-€' ©RAM*©-*©** 
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[0 0 2 2] 

Z.(Dft%*tj*-Y\*. mWi22t, mmikZZt., pM38^ nti2 
8t, >>U 3>$tffciM 0 UyX2 0 ZffiTLT^Zo 

M^2 3tt, S«2 2±{Cjli{C^JfStlfe;^y 7TJS2 4, nla>^(> 
Jf26, nl^77FJ|3 0 v Ml3 2, pI^7*;Kl3 4, pS^>^ 

[0 0 2 3] 

St2 2(t if77^f7 (A 1 2 ° 3) (Mg A 1 2 0 4 ) , 

SiC, ZnS, ZnO, G a A s > GaNfffl, MttW^ft Zf&Mt & ©iC 
mht~ttnT'J&f&-tZ>Z\£.tf£\<\ Av7 7M2A\$, WitfGaN, A1N, 
GaAIN, SiC«t«t5Ii:*«J:V\ S« 2 2 i:^fcfe^##a©^ ■ 

MV^*»^K:ii^y7TJi2 4 &7gf£Lfc<Tfc#bfcV^ S«2 2 ©Mitt, 
ffi#l!2 i £&oTV*S. 
[0 0 2 4] 

nmn-y*9 hjf 2 6tt, iAifniG a NI, jff*KttS ifcK-^fe' 

M&^/uT'vVTfc <fcV% 0 nI^7^Kf3 0H nSMGaNf, f^Kii 
S i £ F-^lfeniA 1 Ga.Nl"5fe53i:AU^ 
[0 0 2 5] 

ffl3 2(t (SQW:Single-Quantura-Well) ^Xtt^fiS 

(MQW:Multi-Quantum-Well) flKt^^fi £ bV\ 
itlClTS^ ffiffi*3&««*^««W&*lS.-#-* : f : ^fll3itt, In x G ai 
_ X N (0gX<l) LV*. #MS^#^«liiT*tt, #F 

IliIn x G ai _ x NT'Ml, lli.ttIn Y Ga 1 _ y N (Y<X, Y = 
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[0 0 2 6] 

pI^7>yK!3 4H flfittfAiGaNl, ff*b<ttMgS:K-^bfep 
aN, ^b<iiMg5:F-^bfcpiGaN«t53J:?!)U<, rtl^GD 

3 6&pM3 8 tf-^ y 

[0 0 2 7] 

Ni/A u, Ni/Ti, N i / P t ^©TOT^^-t^ Z J; Vn d , 
BLMm (pii).3 8^Hl3 20^©rilid(l (k^/2 + ^/4) 

Jf 3 2 hMU$£3 8©WSp^7>y KJI3 4 £ p§?n>#* hjf3 6(7)^ 
i£fC7)®#T^ k : MB) KWtfeZnT^Z* ^%^^^~^<D7.^^V)V(D^ 
mmdit. (k>/2 + l/4)/nA^+ilO%0Mfe 
ott), TOd£ (kX/2 + X/4) / n t L tz.M^£ Ml^lC^V^frtt 

#$*>*i<&. &<<)mfa'&zmtbz>izi$, rmdiz. %ftL<&m'&M3 2©^ 

frt> (kV2 + l/4) /n©+5%«^©^ i: M^rL<ttfSttJf3 2(7) 
^^Jb^ (k X/2 + X/4) /n<7)± 3%& i fo(DmizmfeZnT^Z>Z£.tf& 

nSf§2 8&, Ti/Al, Ti/Mo, Hf/Al, Hf/Auf©Wt' 
[0028] 

S2 0^®EIfC^-r <fce>JC, pM3 8^P3^tC^$tlTV\2> 0 n«^2 
8 («fflpll3 8 £J&Bfr c fce>Ci&^C^&£ftTVN£ 0 M(Dnlg2 8(73 
f^^S^Mtt, R^C0pma3 8 i:Wt&oTV^o pM3 8 £n« 
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«2 8©i£iMfcfitt^'LVV ZOmmz&Zt. iStti 3 2 (ptl38) izm 

nzmm#ifs(Di¥ftW&iteffi u & £ & £ e> \z ? z> z t tfx* % z> . 

[0 0 2 9] 

3*lT^5. ^t, ^ffiM3 2 ©-#©{» ^ffitJbfc) 1 ^ ISttl3 2©ffi 
#©«#*> JM*U £t*$£3 8T?fi#U.fe-*ii©S*i^*5*^CS.' m\ 
^113 2©ffS#©»<offit*b£}U*> £t*ai3 8T*£tif£4x5££lCftffl# 

^3 8©flid= (k + Vn©££lC, ffittft^t^tt^F WK 

.fcoTife^^eilC&l). fcfc, A, n, k ©SiittftlC&^fcS »J T*& 
-5c d= (k;i/2 + ;i/4) . /n fCfcV\T k = 0 £ L.fc £ HP*,, 

d = A,/ (4 n) ©fcgfiDffi^Al £fc%%B 1 ©BBfl%&j*'t 0 ffi 

[0 0 3 0] 

ZtllZttb. «IC, 3tKHS:2nd = kZ, BP*,, *gtt* 3 2 ©^frfcSftftt 
3 8©^BI£d = (ki/2) / n £ Lfc £ ? Z> £, &<%%>£&%%>&?&£.& 
oTfcfcHfc'&'S &5iZteZ> a @4fC, d= (k A/2) /nlC£^Tk = 1 £ 
UfcfcS, BP*>, d = a// (2n) XDfcg©ffilt}fcA2.fc,Rjt3feB 2 00B«£j3* 
t. {11MA2 £M£f3fcB 2#^#(Gi:oTgt ) §§&^e>3£#;b£\ 

So 

[0 0 3 1] 

*%MmM(D$&yb#j*-Fz*im5izBt&oiz, ytm£*2na 

ffiffLfc^te, ?SttJf.3 2©ft&£©»^M(CftMl'£ft©£ftli3 81CJ:S 
fi»3ti:¥»lcJ:oTit«)^"5. 2 ©-£©$J^m£©ffitt# 
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tE*©.^^ tf- KtCifc^T, ffit*®2 i;&^©ffi£tft©j£#*; 

[0 0 3 2] 

■W^.©j£^»J^|K:*f'r<5^3aK^S:^ , t. H6©d = 5 2 nm> 2 6 0 nm, 
4 6 8 nm(t d = ( k X / 2 + 1 / 4 ) / n ©5$lCfc ^T-t*l-£*U k = 0, 
2. 4 £ l>£ l(45 2 0 nm, n 14 2 . 5 £ LTV^ D 

Hf 6 ^e>t)^-5 «fc "9 fC, d = 5 2nm. 2 6 0 n m, 4 6 8 nm0^f|l©i 
-£tu HIM >0JlC^ofe^#fCjt^T, mf*ft©j£#l!#MN£<&oT£U. 

[0 0 3 3] 

^tt#$fc£ft^fc<fc?fc^#i:fcoTV*S©^ -JSttMS 2-(p«ffi3 8) tCfifc 

ittl*3tS:m««BB«tcA«'.1-Si3^S:lfiI±S**ii:««TSS. lot, r©fg 
3fc#>f Kick Si:, -07 ic&aiiftic^t £3 ic, PbFf©3t77>fA©A 

O F *$<D% 7 y <i A £ (Dffi&mm £ fa± £ £ i £ T» £ -5 . 
[0 0 3 4] 
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v>ytn£bT#mzmLT^z> 0 tot, ^mmmmiz^^t, mw-m^ytmrn 

iZ&^Zl*. m&^imi^ffi t^ffiV ft ft R (Distributed Bragg Refl 
ector) M&tf&m&¥MfoV-*f *m^&<Zb&^£.^t>%%ft%)%;tfmt> 

[0 0 3 5] 

1 4 zmmixmrntz, 

7 Jttf) A 1 NM/t77 7j|2 4, nla>^ SJftf>-M"?&<5 n 
MGaNjf26, nl^7 7 KI©-iT'S§ niA 1 G a Nf3 0, vS'[4Jf(7) 
-MT"&3#S*^#F^'[£Jg (I nGaNMGaN) 3 2, pl^5^ KI 
(7)— p3KAlGaNjg34, p§y=I>#? hjB<£>—M plG a N 

Jg3 6j^ft6M^2 3 £;£$|£M^&:Sli£ (MOVPE) [CioT^ 
i±£ 0 d£>^£, p§KA 1 G a Njf3 4 pMG a Njg3 6 O^-ff?: 2 6 0 nm 
£Lfc„ ZltUd:, d = (k^/2 + A/4) / n k = 2 „ A = 5 2 0 nm 

? n = 2. 5fcl,T:£#>fc. fcfc, ±fBJf^2 3tt, #^fcjMBfifc*iS (MB 
E) , A7^ (HDVPE) ^©»ffi/fc5&^K«fcoT!frR2*T 

*><kV\, -eon. Jflt^2 3©ftSM^{Cfe§ pfG a Njf3 6_t&C, 7f hL' 

^Hiiif:. fit, 7* t> u w^yji&Mitm^x, 7*\>uvzh 

ZA$--y>fLZ, 611 5 0 /tm®RM©S^W©7* M/^X h4 2 
[0 0 3 6] 

-e®^, H8tC^1--eG)P9^<Z)7* b VVTs h4 2 &7X^bT, f©7 
* V M 2 0^»0plGaNl36, pSA lG.aN!3 4, 

132, nlAlGaNl3O^BCl 3 i:N 2 0i^#:5:MvVTRIE (Re 
active Ion Etching) ^glC J: o T I'V ^ > >f LX * 6 £ £ fctC, 

3> ^ ^ blTfeS nMG a NI 2 6 %Iffi§f fc„ RM©7* hb 
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2 3©^®^#lC, (Si0 2 i) Sr^CVD (Chemical Vapor 
Depostion) ^}Cj:oT^lfc 0 ^LT. 7.* h V V V*? ~? 4 #£l$r £ ffl V ^ T\ 

* #ft<ommm 23©*® t m^mm±(D ^ u n & x ^ ^ y 

•fr&H®i$#£»mUT^fcpi!GaNJi3 6 , p M A 1 G a N Jg 3 4 , ft&M 

3 2, nMA lGaN!3 0 ©OTr&S^IMK© ^ U 3>«4 0-£tf 

fee 

[0 0 3 7] 

^i&iflfct, giiicitJ:^:, *tftt©M*£2 3©*ffi**ffi± 
.07* h V^Xh©*5:^l, Jf$li£2 3 (Z)S®{l!fg|5±C0 7* h U^^ h4 4 
ZBLfeo *0>ife, mi 2lZmt£oK. 7* h h4 4 +rft<Z)Ji 
*5S2 3©^1B^ftJCN i 3 8 &XA'y*y >^Cj:oT^L£.. *<Z>«, 
0 l 3 fc^f cfce>ic, 7* h l/i/'x h 4 4 feHfcS't&cifc'T*, -e©±ic^if$ti 
TUfcN i 3 8fe|»*L, >*«Oj|#jg2 3<Z)*ffi**»±C38l*S*lfeN i 
3 8 0*^lfe (U7htf7&) o i 3 8J±, pMfc'£Jttt&*EfcT. 

_fcIEN i 3 8 ^m^Ltc<DtmU(DmMX\ y 7ht7S!:<fco 
T, HI 4 iC^-ti-MC ^-9-^<Z)Ji«l^2 3©^li^fliaJ±K:n«a©-«-C 
feSTi/A12 8»bfc 0 *©ffc, K±©J:^K:^L/fctt»-S:N 2 rfJ5 
0 0XT'5^7--M, plGaN!3 6 £ N i 3 8 [10, WnfGaNl2 
6 hT i / A 1 2 8^0#®£7n-fft$-frT=i># >y NftS:|B]±^itfe 0 -?■<© 
rcOM^Sr^^^lC^ltbT, ^tt±IBUfcp»fii:fc5N i 3 8 tnil 
i^ST i/Al 2 8(C^$^t^m@«^$tl.Ac^^C^i^f£#^Lfe 0 
[0 0 3 8] 

J^Lttf) J: e>fC bTS^itS tifcfgft^Vtf- KfC P m^3 8 tni|2 8 
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Z.<bft%#4 it- F©fflf*M2 1 lCCt l/>X (ilffl^20#I) 5: 

1 5^TtC^oTie@3 0 0 Am0>POFK:Atf LfcfcdS, 9 0 %£Lt©# 
[0 0 3 9] 

mu »«»fl!©<itt9.' 5 ^ i oe>2mm<z)frmB) . roM^t-K* 

e> ©ffitm & P O F iC AM b tc £ Z 5. IW©ffi#t©£^*1i 

o . • - 

[0 0 4 0] 

©.«gffl%RR£'f Sfc©-eH:fcv^ »am#©ttfflJcffi*©S«r.tctt, 

[0 0 4 1] 

(i) ±iBH^0^T-ii, 3 2 frb<D%% 7 T^rmm 2 2 Wfcmtj 

2 £^£M{i©£m©e>*>> pii3 9««^anfeflii:fi*f«©ffi« (Hi 

6©MT*te/\*y 7 7Jf2 4 tnl3>^ hjf2 6 ©IS) lC£jfcfS&2 5 S^fiRL 
, f©Slfi2 5 0fii$:{Sttl3 2 ©#*&#& (kl/2 + ^/4) /n®± 

x-ii, tin, coSifeMt^i^AWSbK 

[0 0 4 2] 



1 4 
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H2 0 0 2-2 1 4 3 2 2 
ELMm<Dttft£LX\Z* W^ll TiN, C o S i ^TEWta 3 t tfftt L v> 

□ 

m^nn{b&Mm^&mMm^fr*>kZ>DB R (Distributed Bragg Reflector 
[0 0 4 3] 

(3) ±IBHi6^ffiT*li, ^ffiMLk££lCp«}I3 8^P?^lC0fS3tl, n 

.01 70J:^:nfI5 0 (DftffiZHMftt Lfc>). ftMttftJ&tKt Vtz. 

TOM^nli5 4tC3tffl'*'*lT^St i: 5 btC?IM5 6, 5 4 0)tf»^& 
[0 0 4 4] 

(4) ±IBIIi6«(OK5i*«6K:f^A.T, ^©<fc^*ISJg^eS7?JSI5iLT%<fcv\. 

±ffiHMffil0»ji*Ssi:M*lcUTHl 9 fc^f Mfltil 2 3 fe^fiJEUfc 
#L M.fltit2 3©**ffl#K:*-SpSGaNM3 6 _h£N i ZMM U #CVNT*-e 
©N i±C 7* KUS>Xh ^bT, 7* h'J V^77^Si$:ffi^ 

y * h h 4 6 £^-f 0 f©t> -e©RM©7* h 1/^* h4 6 

£ l/T, £©7# K h4 6©*MRi|8|S#©N i £5B$£JBVNT?£frU ^© 
7* V X/VTs h 4 6 fc|PM>©R^R©a$££tt©N 13 8 £^~t 0 -£©&, RJ£ 
t©7thb^h46 &.7^^i:lT, ±IHS3t^iiPI«lcbT®2 0 icj* 
l-i^&^^Sr^tSfciltjtC, # MTftSnlG a Njf2 6 £ 

-eit, R'flMKCDN i 3 8 ±©7* hVi?^ K4 6 ZMMtZo J £ 
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tt©Jg'«J§2 3 <D&mftMB±.£T i/A 1 2 8 Sr^tS. 
[0 0 4 5] 

[02] xmwomMmmoftytfj*- K©«*¥irB 

[03] ratttf#e>0ffl#3ft£iE#*T?®^ 
(Do 

[04] iS«M^*>©'fflftf3fcfc£#^ 

(2) 0 

[05] ^ttM^^©ffiW^^MitaT(DMIt^©^#©^(Z)M0$:^1- 

(3) 0 

[07] *»«toiias^*©»3t^>f*-K©«*w*ai*»ft^&^ , r. 

[08] *»W©^J6«©»3t^>f*->:©5a^XSO-»&^1--.('l) o 
[09] ■*»W©ISlfi«©»3fe^>f*-K©iS()gXg0-»&^'t.(2) . 
[01 0] *»W©|gft«CD»3t^>r3t--K©»3itXS©--»S:^"t (3) . . 

[011] *nm<ommmaftft#>( x-Fam&xmn-Bzm^ u) . 

[01 2] *»«®£J|fl©»3fe4r>f*- KOli3axS©-»S:a%i- (5) „ 
[013] *»W©^*«©^^>f^--K©Jil3SXS(D--iJSa%'r (6) 

[014] *%m<b&mw<p%yt#4*- F®m&jLn<D-B*&ir (7) „ 
[015] *mm<Dmmm<D&ft#>(*- K®«»5©^agM«:^t. 

[01 6] *»^©ffi©'||^JB©^3fc^>f^-K©l!l«W®0&^ ; r.' 
[01 7] *«W'0Se>^«&©*Jfi^JB©»3t^-f*-K©*ft¥®H : S:^'t 
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(Do 
(2) „ 

-mzm? (Do 

[@2 o] *®w(DmmM(D%ft#4*- F<Dm<nm&*mzj:z>mmxn<D 

-B*7jkt (2) D . 

-B&tf? (3) 0 

[02 3] ^(Dlg^^V^- F<S!M¥ffi0£^'to 
[024] ^(?)|§^^V7(— K0D«tf^(Z)|§^^^$:^-ro 

[025] '&&<Dmyt#j*-F<nm^(DMMmmfti$it^* 0 
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